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Glenn-HT: The NASA Glenn Research Center General Multi-Block Navier-Stokes 
Heat Transfer Code 

Raymond E. Gaugler, Chief, Turbine Branch 

For the last several years, Glenn-HT, a three-dimensional (3D) Computational Fluid 
Dynamics (CFD) computer code for the analysis of gas turbine flow and convective heat 
transfer has been evolving at the NASA Glenn Research Center. The code is unique in 
the ability to give a highly detailed representation of the flow field very close to solid 
surfaces in order to get accurate representation of fluid heat transfer and viscous shear 
stresses. The code has been validated and used extensively for both internal cooling 
passage flow and for hot gas path flows, including detailed film cooling calculations and 
complex tip clearance gap flow and heat transfer. In its current form, this code has a 
multiblock grid capability and has been validated for a number of turbine configurations. 
The code has been developed and used primarily as a research tool, but it can be useful 
for detailed design analysis. In this presentation, the code is described and examples of 
its validation and use for complex flow calculations are presented, emphasizing the 
applicability to turbomachinery. 


Glenn-HT: The NASA Glenn Research 
Center General Multi- Block Navier-Stokes 

Heat Transfer Code 



I 


Q) O 

|>| 

^ ai 

o? 


Ui 

•C 

c 

o 

£ 


.S 

•p 


e 


s 

c 

s 

■c 

c 5 

a> 

$ 

oc 


c 
c 

^ Q ) 

si 3 
§ 


<u 

Cl 


C0 = 

CO ^ 

§ £ o 

•2 co jz 
« •= £ 3 
J= C O) ® 

® E c a) 

a ® co o 

5.2 2 ? £ 
**“ 0 ) <D .2 
TJI3-D W 

««§■§ 

® | ® 
c c *- 

® 

Q.>«Sf 

® 5 ® 3 
E 2 o 

CT 3 (/) CQ £ 

0 g) « 3 

1 m «■§ 

|««s 

£ ® to -o 

» E 2 

2 |.2 & 
•i 8 .«> ? 

O.CD£ o 
2 6 ~--o 

2§ o ® 

w ® S ° 

•52 ®J® 

,c O = O 
l— o o. c 


CO 

TO 

© 


o> 

a> 

a> 


c 
o 

.5 w 

,< - c 

” ®g 

?.E o 

•E £ CM 

a> <d trf 
<D (/) CM 


(0 

a> 

> 


3 

0 ) 

tS -- CM = 

© oo 
u c/) c o 9- 

O 111 CM < 
0) O) 

og-E 

a a. 

52 </) 

o 


© 

< 


Z0-K > uowi»f*Jj »uu»s nso 



Glenn Research Center 

turbine branch at Lewis Field 



Glenn-HT: The NASA Glenn Research Center General 


xM SO-SZ-* uonDUMiid »UIUJ»S nso 

CM 



LU 


(0 

0) 

C0 

(0 

o 





c 

c 

CD 


(3 

< 

(A 

< 




CD 

O 

umm 

CO 

15 

■ 


0) 

TO 


■ an 

> 


■ MB 

■ bbbi 

0) 

o 

-Q 

(0 

a 

0) 

a 

CO 

E 

TO 

X 

O 

(/> 

1- 

K 

1- 

X 

X 

X 

■ 

■ 

1 

c 

c 

C 

c 

c 

c 

o 

a> 

0) 


■HM 


(5 

0 

a 

• 

• 

• 


c 

o 

IM 






Glenn Research Center 

turbine branch at Lewis Field 











fen firame J'D&wfc ft&tw 



Glenn Research Center 

turbine branch at Lewis Field 





Glenn Research Center 

turbine branch at Lewis Field 



Some Typical Modern Cooled 
Turbine Blades 
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Multi-Block Grid Capability in the Glenn-HT 3-D Navier-Stokes 
Computer Code Allows Complex Turbomachinery Flow Field Details 

to be Modeled with a Structured Grid. 
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Blade Tip Heat Transfer 

Comparison of Glenn-HT Computation and GECRD Experiment of Heat Transfer 
Coefficient over a Blade Tip with a Mean-Camberline Strip. 
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Heat Transfer in 
Film-Cooled 
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Glenn-HT 3D Coupled Internal/External Simulation 

of Film-Cooled Turbine Vane 

• Realistic film-cooled turbine 
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Glenn-HT 3D Coupled Internal/External Simulation 

of Film-Cooled Turbine Vane 
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Glenn-HT Computational Flow 
Visualization for a Film-Cooled 
Rotor Blade 





Glenn-HT Computational Flow Visualization for a Film-Cooled Rotor Blade 
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Glenn-HT Prediction of Heat and Mass Transfer in a Rotatin 
Ribbed Coolant Passage with a 180 a Turn 
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Glenn-HT 3D heat transfer computations compared to 
experimental data near the turn in a complex turbine blade 
trailing edge cooling passage. 
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